A practical strategy for characterization of the metabolic profile of chiral drugs using combinatory liquid chromatography-mass spectrometric techniques: application to tetrahydropalmatine enantiomers and their metabolites in rat urine.
The characterization and quantification of the metabolites of chiral drugs still remain a great challenge due to the complexity of the metabolites and most of them are not commercially available. In this study, a practical approach based on the combinatory liquid chromatography-mass spectrometric techniques has been proposed for the evaluation of metabolism profiles and urinary excretion kinetics of chiral drugs and their metabolites. Racemic tetrahydropalmatine (rac-THP), a biologically active ingredient isolated from a traditional Chinese herb Rhizoma Corydalis, was chosen as the model chiral drug. Ultra-high performance liquid chromatography-quadrupole time-of-flight mass spectrometry (UPLC-QTOF/MS) was applied to characterize the metabolites of THP enantiomers in rat urine after administration of (+)-THP or (-)-THP. Accurate mass measurement was used to determine the elemental composition of metabolites and thus to confirm the proposed structures of these metabolites. More than 30 potential metabolites were found in rat urine, most of which were identified for the first time, and the metabolic pathways in vivo were involved in demethylation, oxidation, glucuronide conjugation and sulfation, etc. And the tridesmethlyzed metabolite and didesmethlyzed coupled with oxidation metabolite were found only in (+)-THP treated rats. Afterwards, a liquid chromatography tandem mass spectrometry (LC-QqQ/MS) assay was developed and validated for the determination of the urine level of THP enantiomers and their metabolites. Semi-quantification of three phase I metabolites and two phase II metabolites were performed. Enantiomeric (-/+) cumulative urinary excretion ratios of THP and its five metabolites were obtained, which indicated the stereoselective aspects of metabolites of THP enantiomers in vivo. The study demonstrated the enormous potential of this strategy for the qualitative characterization, quantitative assay and the stereoselectivity of chiral drugs and their metabolites.